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5 2,1 H 2xf 2 XI 3! 3 gj^g S^2Js-3e-gf2]- ^Si XII 3E gJS 



S gJgg 5 V3 dIM 2xF 3X| S! 3 gf^g Els-3H-g> h 2t 315 &gOI1 a 8 | g^oj 2xF SX1 g^g gH£! 

aa-aa ^sfgon ait xissw, ^p^^og o| S5 ^ gg ^±j[ ^oi g^g mmm xiissfe g/gaf o\m 

oig^ 5 aie 2x\ sxioil a& 301a. 

g£H2l 4 ii'S Lmm^ D\^Q\ HBSH2 gXII g^OI 110 mAh/g bim^ ^2U, SWBBSie! §}&m°i 

»I2E31 0^3, A10IB2I y^OII OS ^3 ^£ 2^011 2JoH §§ 3£ ^SJ 2^ *«0| mms\$= B§0| SACK 

s ttson/db ch^ an Eis-se-g^ mmmm n^o\w ^s^ss pjg^oi Mo\m e^oii cas ss 3° a, fe£ 
s^oii/H g^oi ^0^ en^ M§ ?tfe8ts=« site age aAiea. 

CHSE 
£1 

SAilAi 

£ 1S S ttSOII CQE SIB-3«-»2J tf»B2| HI 5 3BB SAIB 

£ 2^ « waoii of^ afi-3B-»a tf»isi x-<y §j§ 

e 3(a)^ b itaoii cae a«-3»-»a y»sa as »»s«i mm aas asjon/na saa *ae h^hee. 

£ 3(b)fe B ^Sdl CUE £im-3M-S^ ^SfsSJ 31 XI&^OII XiS& S^Oil^SJ g^S □£HM£. 

asoi ^ 3 ^o^ een^i^ 

S ^gg 5 dIM 2xf SXI S! □ gH £im-3S-S^ <^SIM ^^011 ^61 S£H2I £lg 2X\ 2X1 gl^S MUei 

£IM-Sa ^fflSOII 3if XI ^ of 01, ?5^o^ ^ §6iI 2 xjoi 2^ §i§ Sf^S l§i J3IS6^ SSjU 0IS 

OlgB 5 Z\m 2X\ SXI Oil 20ICK 



2002/11/15 



1 



WIPS PIView 3.3.2.0 



feog aig 2xi axi^r g,^.. S6H§!.,e^og ^^a^ai, eau^ as 2x* axisj a^ss A > sa as-aef mi? ±niyj<spmei) 

2iQ. ^ W2xll (octahedral) XRI2J AfSxiKtetrahedraOXia^ aa£a«a (cubic close-packed) &± dH^OII/H blOiSi 

?i hhsoii as oieeoi sen xhdisi a»a. 3E^ m&k\ x*a2j e!»a«i gas ^ 21a. oias eeai xta2i «jxvd4^h ±ais ?soii/h 

3 ^3 21 til OH Si ^ EHy S^lttH^Oil 01 3 [1x1] BQ. LiMn 2 0 4 fi »^S£ B SXI2J iS§ LiMn 2 04 © 
IHS °Ei Li 0IS0I n» U2°§ OI^OiXIIQ. 3} gaol BWUB ^B*iH£ ?c-Mn0 2 S ^2E^ B8J» £101. 01 S QA| LiMn 2 

0 4 ^££21 m^\D\ OI^OISQ. 01^3°^ LiMn 2 0 4 2j 01 E 148 mAh/g2§ UC0O2 U LiNi0 2 £D ^£U. 31 2? B Oil /H SS^OI 
HOiU^I HH^Oil as 2X\ aX|2J g>*^ SBBSSI }|CH*r OH^ 3Q. gg 3E20II/H Li/LiMn 2 0 4 2J aXIfe SfiAl flj 4 VOIlAi UOI Mn 2 0 4 2J £ 
II Hi |^og ^ojEIOi UMn 2 0 4 §S?51 gSSfCI. S38 ^dOII/H S3 4 VSxHOilAH ggB ^£0| UEIU^QI OIOI UMn 2 0 4 2^ 
21 H^g Li, +6 Mn 2 0*D\ g^QDi, 01 IN 21 o^oj tf^^ 3.5SU 2*311 Elfe BBOII 2^ LH "21 g^oi gXfA»g U,- 6 Mn 2 0 4 
^ £|Oi aa2| &»<*te 3.5SP 3D. 01 S °J6H 2^21 LH¥ MOIOll^ B-H a (Jahn-Taller) S:»2| »0|3J UEIUffl 0|*= WOIPOI 

i^goii ma ns aa §^2j g^e ^sso. 

aSOl OI¥Htt offe }|#^ j»M 

s tt ^g a^ss dii-ai-s^ *f»ss Ajswoj as 2x\ axis ^aaas*. m&9\ axis at ^a ^ s^oii/h°j g^u* 
31 a^s sv^ as 2t\ axi# aiseifeoi a m^o\ 

y^B ^^6pi ?ib « ^soii cefe 5v^ an 2» s xi a 3 a^s mm aif-Bi-aa ya§ jiis aae, as **»e. 3§ 

tfSfB % ^Zi Mil 01 g 6^ 730r LUXI 760 1C2I 8£ S^Oil/d 40 AI2f LH XI 50 AI2! gxHdlB Ai^o^ aS 2xf 2X|g a 
^M§^ M§£lb LiCr x Mn 2 - x 0 4 (0<x<0.9)S U£!AI3|fe 21 ^§2g BQ. 

E§| 5 Ve aS 2^ 2X1^ LiCr x Mn 2 -x 0 4 (0<x<0.5)^ 01^01^! as S^, Bill §^ H^ V M g CH i= 6fU^ 01 

Baa u =ts 

vaoii cos sii-ai-aa hi* §s§ eaib sbeoiq. 

aiI-3B-aa ^Sfg(LiCr x Mn 2 -x 0 4 . x=0, 1/8, 2/8, 3/8. 4/8. 5/8, 6/8)21 9CBS SSfSSS LiOH, Li 2 Co 3 §^ LiNo 3 g Oiin 6F 

U21 as y»Ba, Cr 2 0 3 3S ^»«. Mn0 2 aZJ <i^li MgoKW Xll^oFSQ. SH^M (stoichiometric compound)e Xil^of 

^1 9\o[0\ Cr 2 0 3 2f Mn0 2 b MbIS @^(11)o^offl, Li 2 C0 3 2i Li2J SjX^^OI DH^ g^l^OI ^^l CH^OII 5 % 31^^ 

g ^CH^&Q. 4^|2j ^^18 H^l ^ EH Oil AH ^^|g g^B ^ P^6^0^ Al^o^ ^|^S^Q. ^P|21 Al^e 600 *C Oil AH ^ 5 

AI2J 8^(calcination)B ^ 0IM 6fS«l/d £3HI BH AISES »5(12)8fHQ. ^5121 AI^M 700 r-800 t g£ S^IOilAH 20 - 60 
A|^ ±l(sintering)6F01 aS-BS-aZI tf»«(LICrx Mn 2 . x 0 4 )M Xil£(13, 14, §^ 15)o^Q. 2| AI22J m&m SAJB 4tS 2£ 750 
t;, 48 AIZ!0l SJ^ ^ h ^ ^ ^ ^^^XI2J 1 r/mlnOI mS UQSdQ. 

E2feg i^Oil CC^ aS-BS-a^ ^SfMBI X->d lii ^^£^AM. X||S@ AlS^f S 2*5 (space group) Fd3mM ^ni^(spinel) ^ 
^2ilf 4 2iQ. SEB xl^S 3S2I aOI g^^4^^ ^XF^^(cell parameter)^f 21 gf ^ Si^CHI, 01^ xl^9 BS2i ^0! 

m?\m^m ch eg ua^s sioibq. s^i s 1 ohi xi^s as2j ^oii ^x^^e uauisiQ. 



[s 1] 



Xl^@ 3S21 a(x) 


^Xf^^(A) 


x=0.00x=0.12x=0.25x=0.37x=0.50x=0.62x=0.70 


8.2368.2318.2168.2078.1968.1948.193 



aS-3S-a^ ^a*2| S^gi ^O^^l ^lo^OI Li/UCr x Mn 2 . x 0 4 2| «^ SXIS ^P^o^U. LiCr x Mn 2 - x 0 4 (wt. 89 %)0ll £2 

XIIS OfAil^^i M^i (acetylene black ; wt. 10%), ttt£JCH^ PTFEfpoly-tetrafluoro-ethylene ; wt. 1%)S OlSo^I}, e^^^^ dlS ^^m, 
SoH^'S^ Olliiey 5tSUI0IM(ethylene carbonate) 91 QOIIH 3F2U0IM(dimethyl carbonate)^ 2:121 ^ffltilS SBB § OH Oil 1M UPF 6 ■ 

o.y^og Li x Mn 2 O 4 (0<x<1)S 3.5 V¥EH 5.0 V2| S^OjlAj ^5 UI2J UOI 3.5 V - 4.3 VOIlAi ^ 70 %0I^2| LiOl Bffl U 

sq. »i^s SXI2] saa jaaa saa mgixzi &x\m mt\ =?x\\™°^. tto\&j\ $\m aaa(5.3 v - 4.3 »aa(4.3 v - 

3.5V)S^2S U¥Oi 2|2j ^§6fS^01 22^1 XHS^ S^OilAj 2|2|2j Al^^f S S2AI QQLUfe &S§^2] BSf£f Sa^2| 5*21 

a sasAi ^a/^sat Lr oisa as ^aejsQ. c/is(-265 ua)2j use a^s sa^^ sawse M88(ot ^p^s 

2 XI Oil S^ai ^Alo^SlQ. 

£ 3(a)^ £ ^aoii eif^ as-as-^ei <ysfs2i as xiBgoii s^oiiai2j §aa ^§b □£hh^^mi, s^(4 

.3 V - 5.2 V)0IIA121 LiCr x Mn 2 _ x 0 4 (0<x<0. 7)011 DIB |^ s^s sgs f BM2I aOI S^»^* §^2J g^hSI as BBS 

a^oi uaas a ^ seb as2j aoi 0.5 oiaon^t as e^oi ssi^e a * ao. 

£ 3(b)b s aaoii tti§ as-as-a^ <yifM2j as xi^^oii naa §^oiiai2j saa ^§b h^he^mi, »aa §^(3 
.5v - 4.3 v)oii/dsj ^^1 ua x Mn 2 - x o 4 (o<x<o. 7)011 Dij saa naa g^ib ©a asa aoi g^fw^^ sa g^oi a^a 

11^ SIQ. DaU aS2J ^0I 0.25 OieiH SaaSI ^^^(reversibility)OI a^SJfe UBttO. aSOl 0.12 SJS xl^9 AIS 

Oil CHofOI^ ^a g^2l g^Pf ^^@D. ^fll^ 1 a^ #Sg2] 3^ 3.5 V - 4.3 V2| g ^ Oil AH (intercalation) £J ^ d(S2] Si * 
golOj S 131 0.75 - 0.82J dlSOl «!S0ll S Of B Q . dIS Ol^oj bjso ^oj Mn a- oj Af^/^«j y§§ ^^Sf^l SQ. WVM 3S2J 

a oi 0.2 oi°^^ x\&s}°iw oi^ 5«g^o^ yeoii ^oiojxi ae^2i aoii m^o\o\, m&M aa §asi a^ui ueiuxi 
>io^ oii^sq. aau o.2oi^2i aeoi xiba^ ^g^°^ ygoii &of8^ a^oi ^chxi°^ aa a^BQ. 



2002/11/15 



2 



WIPS PIView 3.3.2.0 



§*. £|g-3g-&2! &£lsO||£HS S^B HS8J S^2J MfOlM 2*§?Sf 121 HSgf §^ Oil Alb g>>0! 

^CHXIfe 3!2g UE*«D. ^61 BE g/01 0.12CHI/Hfe 22^21 »fi» 2^ Oil A] §8 MfOlg = «0| ^SSJSIQ. 

h y ^*} aoi s wboii 2\o\<*. ee«si bis 2xf sxis* ^ai ^og die-3M-^^ ^ass Aigsie moii y^oii me eg nof 

n ^OCM. jia& S^OilAiSJ g^OI 5V 3 2XIS2J 3gOJ al^ 

57) «:?2| g¥l 
1. 

iis &®m, Be #sfg §^ g»a tf»B8 oigofoi 730 r mxi 760 rsi £E s^oii/h 40 aizj lhxi 50 aizj « %-\ ai /nasta ai 

§ 2» SXIg Afg£Jb LiCr x Mn 2 - x 0 4 (0<x<0.9)M ggAl^lb 2§ ofb 2.1s 2xf 2X1 g^g ii aiS-3B-S2} 

81 2. 

« 1 SOll 2J01A1, 

fe^l aim ^sfgg LiOH, Li 2 Co 3 * LiNo 3 s 2|01£ CHin ofUM MS8H1, £D\ BE ttSlgg Cr 2 0 3 g AtSStH, 6f3| H3 <L>t}g£ MnO 
:1 Mgofb 51 ^§25 ofb BIS 2xF 3X1 gf^g gU B|g-3S-&a! tf»g XII 2 gjg. 

3. 

_iCr x Mn 2 -* 0 4 (0<x<0.5)^ OI^CHS 8^3. 

ai« bimm »sb sisg » sf^e s o^ ofus oi^ois e^m. 

a»xii sang » 2^xf S8H9 g aus oi^ch*" 2# skskm 31 ^§°§ sfb 5 aie 2» sxi. 

1 



l/2U,C0,(M173.888)+x/2 Cr«0,(M.W. 151.989)+(2-x)MnO«(M186.936) 
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